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This invention relates to bis mono- and/or bicyclic aiyl and/or hetcroaryl compounds exhibiting protein tyrosine kinase 
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5 

BIS MONO- AND BICYGLIC ARYL AND HETEROARYL 
COMPOUNDS WHICH INHIBIT EGF AND/OR PDGF RECEPTOR 

TYROSINE KINASE 

10 piftlrinfthe Invention 

This invention relates to the Inhibition of cell proliferation. More 
specifically, this invention relates to the use of bis mono- and/or bicyclic aryl 
and/or heteroaryl compounds in Inhibiting cell proliferation. Including 
1 5 compounds which are useful protein tyrosine kinase (PTK) Inhibitors. 

Normal cellular reproduction is believed to be triggered by the exposure 
of the cellular substrate to one or more growth factors, examples of which are 
insulin, epidermal growth factor (EGF) and platelet-derived growth factor 

20 (PDGF). Such growth factor receptors are imbedded in and penetrate through 
the cellular membrane. The initiation of cellular reproduction is believed to 
occur when a growth factor binds to the con-esponding receptor on the external 
surface of the cellular membrane. This growth factor-receptor binding alters 
the chemical characteristics of that portion of the receptor which exists within 

25 the cell and which functions as an enzyme to catalyzie phosphorylation of either 
an intracellular substrate or the receptor Itself, the latter being referred to as 
autophosphorylation. Examples of such phosphorylation enzymes include 
tyrosine kinases, which catalyze phosphorylation of tyrosine amino acid 
residues of substrate proteins. 

30 

Many disease states are characterized by the uncontrolled reproduction 
of cells. These disease states involve a variety of cell types and include 
disorders such as leukemia, cancer, psoriasis, inflammatory diseases, bone 
diseases, atherosclerosis and restenosis occuring subsequent to angioplastic 
35 procedures. The Inhibition of tyrosine kinase is believed to have utility in the 
control of uncontrolled cellular reproduction. I.e., cellular proliferative disorders. 
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15 



20 



25 



initiation of autophosphorylation. i.e.. phosphorylation of the growth 
factor itself . and of the phosphorylation of a host of int.ce uiar 

Identiliable Wochomical honnonal responses. 

Elimination of the protein tyrosine kinase (PTK) activity of the insuiin 
recep^^L epideL. 8^ factor (EGF) receptor *>y,^^'-*-' 
^^"^enes,s»fthe»«^^^^^^ 

Ce.ra«e ^se insuiin 
> ^.^2 bv the body to pertom. other biotogical functions whBh are not 
reta^to XreStl Accordingiy. compounds which inhibn *e PTK 
SrS.heE^aPan..P03.re^^^ 

« has been reported that the most potent inhibitors of EQF receptor 
inhibit KF-induced proBferetion of A431/clono 15 celb -"^ " - 
on the proliferetion of such ceite when induced by "t"" gro«* fa*^^ 
ZL reported also that erbstatin inhibits the ^'>''*'°'^°"J*Z^e 
„ip.or .n membranes of A431 cells. ^^^""'^"^"'^^^'Zt 
^uL to inhibit cyclic adenosine 3'.5'-monophosphate (cAMPHependent 

protein kinase. 

'iiimmnrv^tt^^" invAntion 

in accordance with the present Invention, there is Provided a method of 

=r:rprr:m;Kh=r^^^^^^^^^ 

S ^*or PDGP recep^^r inhibiting efiective amount of a b,s 
Kc^lo aryl and/or heteroaryl compound exhibiting preteln tyrosine K,na^ 
mSStion »tivlty wherein each aiyl and/or heterearyi greup is a nng system 
^ngtHetero atoms, said compound being optionally substittned or 

polysubstltuted. 



3 



Another aspect of the present invention relates to pharmaceutical 
compositions comprising, In admixture with a pharmaceutlcally acceptable 
carrier, a phamnaceutically effective amount of a novel compound of the 
aforementioned type. Another aspect of this Invention comprises novel 
5 compounds useful in the practice of the present method. 

With respect to the method aspects of this Invention, the compounds 
described by Formula I below constitute a class of the aforementioned bis 
mono- and/or bicyclic aryl, heteroaryl, carbocycllc or heterocarbocyclic 
1 0 compounds for use in the practice of the present Invention: 



Formula I 

15 where: 

Ar I and Ar n are independently a substituted or unsubstituted mono- 
dr bicyclic ring, said rings optionally substituted with 0 to about 3 R groups; and 

X is (CHRi)cM or (CHRi)m-Z-(CHRi)n where Z is O. NR'. S, SO or SO2, 
20 m and n are 0-3 and m+n=0-3 and Ri and R' are independently hydrogen or 
alkyi; era pharmaceutlcally acceptable salt thereof. 

Preferably, Ar I is a substituted or unsubstituted mono- or bicyclic 
aryl or heteroaryl ring system of about 5 to about 12 atoms and where each 

25 monocyclic ring may contain 0 to about 3 hetero atoms, and each bicyclic ring 
may contain 0 to about 4 hetero atoms selected from N, O and S provided said 
hetero atoms are not vicinal oxygen and/or sulfur atoms and where the 
substltuents may be located at any appropriate position of the ring system and 
are described by R.; 

30 Ar n may be as described for Ar I or it may also be saturated 

carbocycllc wherein said ring comprises either a substituted or unsubstituted 
monocyclic ring containing 0 to about 2 hetero atoms, or a bicyclic ring 
containing 0 to about 4 hetero atoms; or a pharmaceutlcally acceptable salt 
thereof. 

35 
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preferred monooycBc rings include eryl carbocy* and hetemcydic 

„nn« ExemDlary rings are substituted or unsubstituted cyclopentane, 

:le^n:5 Jp-e. cyCopent-l-enyi. '^-■^^"^^J';^,,^ 
. . •j^,^!^ nvra7oie 1 2 4-triazo e, pyndine, 2(1H)-pynaonB, 'nm; 

. S^::;:;" p;^^'^3.ne. iso..,azo., isoxa.0.. s^riazine, 
benzene, oxazole and tetrazoie. 

Further Ar n monocyte rings include substituted and unsubstituted 
cycloalkyi and preferably cyctopentyl. cydohexyl and cydoheptyl. 

" preferred blcyOc ring systems include blcyclic aryl. carbocyclic and 

i,eterec»clio tings. Exemplaty blcyclic rings include substrtuted and 
uS^^nzcfuran^enzott-icphene. indole. ^^^'"^.^ 
Z^lol^. l.3*enzodioxole. benzoxazole, purine, naphtha one. tetrahn. 

,5 SnThlone. quinoline. isoquinoHne. benzimidazole. qu.nazobne 
ryH^2.iblpyrazine. pyrido[3.2^lpyHdazlne. >'yrt*P.4.bl-wnd.ne 2(1^^^ 
auLlor^e ipm-isoqulnolone. i.A-benzlsoxazine. naphthyndine. benzo- 
W^r^J. oxLine qulnoi.ne-N.>dde. ,so,uinonne-N.^de. PuH,oxa.me-N. 
oxS. qulnazo»ne-N^xlde. benzoxazlne. phthaiazine, or dnnoiine. 

'° preferred R substitution besides hydregen independently ><«^^f^'- 

alkenyi, phenyl. areM. aralkenyi. hydrexy, ^-^^ f ^^^'^ 
halo^vl amino, mono-and di-alkylamino. acyiamino. carboxy. carbalKoxy. 
^lSn» ca^koxyallcyl. carbalkoxyalkenyl. amido. mono- and 

as a^^TN^doXlamldo. and H and R together may also be .etc. 

Prefened X moieties are (CHRi)o.2. CHrZ-CH2 or Z-CH^. where Z is 0. 
NHorS; 

30 A special embodiment of this invention includes those compounds 

where one of Ar I or AT n an azidophenyl moiety. 

A further special embodiment of this invention includes those 
compourwhere Ar nls cycloaU<yl and prefereb^ cyclopentyl. cydohexyl 
35 and cydoheptyl. 



5 

As employed above and throughout this disclosure, the following terms, 
unless otherwise indicated, shall be understood to have the following 
meanings: 

5 "Monocyclic aryl" means a carbocyclic and/or heterocyclic aromatic ring. 

Preferred rings include phenyl, thienyl, pyridyl, 2(1H)-pyridonyl, 4(1 H)- 
pyridonyl, furyl, pyrimidinyl, Imidazolyl, thiazolyl, oxazolyl and tetrazolyl. 

"Bicyclic aryl" means a bicyciic ring system composed of two fused 
1 0 carisocyclic and/or heterocyclic aromatic rings. Preferred rings include 
naphthyl, indolyl, benzothienyl, benzofuranyl, quinolinyl, chromonyl, 
1(2H)-isoquinolonyl, isoquinollnyl, benzimidazolyl, benzothiazoiyi, 
quinoxalinyl, naphthyridinyl, cinnolinyl, phthalazinyl, and quinazolinyl. 

1 5 "AlkyI", either alone or with various substituents defined herein, means a 

saturated aliphatic hydrocartion, either branched- or straight-chained. 
Prefen-ed alkyi is "loweralkyi" having about 1 to about 6 carbon atoms. 
Examples of alkyI include methyl, ethyl, n-propyl, isopropyl, butyl, sec-butyl, 
t-butyl, amyl and hexyl. 

20 

"Alkoxy" refers to an alkyl-O-group. Preferred alkoxy groups include 
methoxy, ethoxy, propoxy and butoxy. 

"Aryloxy" refers to an aryl-O-group. The prefen-ed aryloxy group is 
25 phenoxy. 

"Araikyl" means an aikyi group substituted by an aryl radical. The 
preferred araikyl groups are benzyl or phenethyl. 

30 The preferred aralkoxy groups are benzyloxy and phenethoxy. 

The preferred acyloxy group is acetoxy and benzyloxy; 

"Halo" means a halogen. Preferred halogens include chloride, bromide 
35 and fluoride. 

The preferred haloalkyi group is trifluoromethyl. 
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The mora preferred compounds of this invention include those 
1 ne more p o i and Ar D aiB independentiy phenyl, 

N* we, feoqulnoUny^N-oxlde, quinazolinyl, quInoxal,ny|.N.ox,de^ 
i!^lr,nyl-N.oxide. benzoxazinyl, phthalazlnyl, or ortnoimyl; and R ,s 
hydrogen, aHqrt, alkoxy, hydroxy, halo or trifluoromethyl. 

no More spedficalV the compounds described by the following subgenerie 

fontiulae l a - 1 q are still more preferred: 

la 

(R)m v<")m 

(R)m 




le " 



7 




Of course it is to be understood tliat the R groups which are substituted 
in the above formulae I a- 1 q are located at any suitable and compatable 
5 position of the monocyclic ring or each of the rings of the bicyclic system. 

A special embodiment of this Invention includes those compounds of the 
above formulae I a- 1 q where Ar n is thienyi. phenyl, pyridyl, quinolinyl, 
indoiyi, furanyl, Imidazolyl, 2(1 H)-pyridonyl. 1(2H)-isoquinoionyl and thiazolyl. 

10 

A further special embodiment of this invention includes those 
compounds of formulae I a- 1 q where Ar n is phenyl or thienyi. 

Compounds within the scope of this Invention inhibit the growth factor 
induced autophosphorylation of PDGF and/or EQF receptors. It is believed that 
therapeutically useful PTK inhibiting compounds should not have appreciable 
activity as inhibitors of serine or threonine kinase systems. In addition these 
compounds should inhibit growth factor-induced cell proliferation. Compounds 
meeting these criteria are of considerable value and are particularly useful in 
the practice of the present invention. Compounds exhibiting selectivity for 
either of the above receptors are described herein. Certain of these are 
described by Formulae ll-XIX where: 



15 



20 



9 




where R Is Independently hydrogen, loweralkyi, loweralkoxy, hydroxy, halo or 
5 trifluoromethyl. 

The most preferred compounds are described where the rings are 
substituted Independently by hydrogen, hydroxy, methoxy. ethoxy, chloro, 
bromo, fluoro or trifluoromethyl. 

10 

The compounds of this Invention may be useful In the form of the free 
base, In the form of salts and as a hydrate. All forms are within the scope of the 
invention. Acid addition salts may be fomied and are simply a more 
convenient form for use; and In practice, use of the salt form Inherently amounts 

1 5 to use of the base form. The adds which can be used to prepare the acid 

addition salts Include preferably those which produce, when combined with the 
free base, pharmaceutlcally acceptable salts, that is, salts whose anions are 
non-toxic to the animal organism In pharmaceutical doses of the salts, so that 
the beneficial properties Inherent in the free base are not vitiated by side 

20 effects ascribable to the anions. Although pharmaceutlcally acceptable salts of 
said basic compound are preferred, all acid addition salts are useful as 
sources of the free base form even If the particular salt cSESfi is desired only as 
an intermediate product as, for example, when the salt is formed only for 
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ph,m,aneutlcally acceptable salts within the scope of the Invention 
PhamiaoeutKal^ acceP ^ ^ ^ 

'"''"^kT^^; sir^ pShc add and suHantlc add: and organic 

cyclohexylsulfamate and quinate. respectively. 

^ 'A oHHition salts of the compounds of this invention are prepared 

^ suitable sclents containing ^^T^'^^Z In I organic 

rr.ttrrrrrr«ror^--edb. 

concentration of the solution. 

The compounds of tWs invention may be prepared by 
prcced^^s kno^n in the «e,ature starting from i«.own «,mpounds cr .ad,ly 
intennediates. Exemplary general procedures follow. 

in neneral the compounds useful for the method of inhibiting ceil 



30 




11 

Where X Is halogen ortriflate and Y is tiialkylstannane and R and n are as 
previously described. 

Preparation of aryl or heteroaryl substituted quinollnes may be prepared 
5 as follows. 




If X = halogen or triflate. then Y = trialkylstannane 
if X = triatl^stannane, then Y = halogen or triflate 



The triflate may be prepared from the corresponding alcohol with triflic 
1 0 anhydride (trifluoromethanesulfonic anhydride) In pyridine 



(R)m (R)o.3 




Other triflates suitable for coupling with the aryl and 
15 heteroarylstannanes may be prepared in a similar manner. 
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OH Tf20 ; Py 




OTf 




OH 



HO. 




N 
I 

Me 



Tf20;Py 



Tf20 ; Py 



TfaO ; Py 



on 




N 

I 

Me 



Triflates may also be prepared from 2(1H) or 4(1H) quinolones as 
shown by the following. 




TfgO 



py- 




(R)<w 



OTf 



Ph-N(S02CF3)2 




The trifllmide such as used In the above reaction may also be used to 
1 0 prepare compounds having a particular substitution such as the following 
compound. 
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The aryl and heteroarylstannanes may be prepared from the 
corresponding halide (preferably bromide or iodide) by conversion to the 
aryllithium (by reaction with t-butyllithium at decreased temperatures, 
preferably about -78° C) followed by reaction with a halotrialkylstannane. The 
following reaction schemes give a representative list of stannanes prepared 
and the reaction conditions Involved. 
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1) t-BuLi ..^s^X^SnBug 
Br .78&J5J!±1, 





^■^ 2) BU3S11CI 



Br (MeaSn)i ^-^^SnMeg 



Pd(PPls)4 



cr 




pMe 1) n-BuLi ^''^x^'^® 
TMEDA ^ IT ~ 

OMe ^) ^"3^"^^ > 'OMe 



SnBus 



<L^<^ 2) MesSnCl K^^^ 




Br 

1) t-BuLi 




^ 2)Me3Sn Q 

I SOgPh 
SO^Ph 
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Further methods which may be employed In the preparation of 
stannanes of this invention Include the following. 

(1.) by the action of trimethyltin sodium on aiyl halides as described in QimL 
5 Pharm. Bull. 1982, 2Q, 1731-1737: 




(2.) by heteroatom directed aromatic lithiation process: 




The following are representative coupling reactions which show the 
preparation of compounds used for the Inhibition of cell proliferation 
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on the 



the following methods may be used: 
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Method A: 

Method B: 
R 

DMF 



R + "^N'^ 



Method C: 




n 

a. THl -to^^ "-^i 



'OCH3 uci: 110 ^lijL 



Method D: 



Rv « R 



R- 



When it is desired that the final product include a 2-(1H) pyridone or 
4-(1 H) pyridone ring then it is convenient to cany out the condensation on the 
5 2- or 4- alkoxy pyridine followed by selective deaikylation. This can be seen by 
the following representative scheme. 



OTf 



H3C0'^^**'*^N*^ LiCl (300 M%) 

dioxane 110 °C ^ OO"^^^ 




MeaSn 

'N'^OCHg 

Py-HQ 

H3CO 



H3CO, 

160 C; 5 min 
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More specifically preparation of aryl or ^^^^^^^^^'fj^/^'^^^^^ 
ovrldones may be found in U.S. Patent Nos. 3.715.358; 3.718 743; 4.485.686 
Td 4 599.4S. substituted phenyl pyridine preparation may be found .n 
5 J. Am! Chem. Soc. IIL 877-891 (1989). 

Thus it will be a matter of condensing two rings as shown above under 
the melhods described and/or In the art in order to obtain the cornpounds 
ILe^ln the practice of Inhibftlon of cell proliferation of th,s mvention. 
10 Representative compounds prepared Include: 

5-(2.4.5-trihydroxyphenyl)-2(1H)-pyridone. 

5-(1 .4-dihydroxynaphth-2-yl)-2(1 H)-py ridone, 
5.(2'.5-dihydroxyphenyl)-2(1H)-pyridone. 
1 5 5-(2.5-dihydroxy-4-t-butylphenyl)-2(1 H)-pyridone. 

3-(2.5-dihydroxyphenyl)-4{1H)-pyridone. 
3-(2.5-dihydroxy-4-t-butylphenyl)-4(lH)-pyridone. 

3-(thien-3-yl)-6.7-dimethoxyqulnoline. 

3- (pyrid-3-yl)indole. 

20 2-(2.5HJihydroxy-4-t-butylphenyl)pyridine and 

4- (2.5-dihydroxyphenyl)-1(2HHsoquinolone. 



19 
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The compounds of the present invention may be prepared by the 
following representative examples. 

2-methQxv-5- trimethvlstannvlDvridine 



A solution of 1.74 g (9.26 mmol) of 2-methoxy-5-bromopyrldine. 3.84 mL 
(6.07 g; 18.5 mmol) of hexamethyldltin and 516 mg (0.446 mmol) of Pd (PPh3)4 
10 in 35 mL of dry toluene is flushed thoroughly with nitrogen and heated to 90"C 
for 4 hours. The mixture is then evaporated and chromatographed on silica gel 
(eluting with hexane and then with 95:5 hexane/ethyl acetate) to give 
2-methoxy-5-trimethylstannylpyridine as a colorless oil which is used directly in 
the next step. 



EXAMPLE 2 



When the procedure of Example 1 is followed and 2-methoxy-5- 
bromopyridlne Is replaced by the compounds of Table I below, then the 
20 compounds of Table II below are prepared. (Methods outlined on page 14 may 
also be used.) 

TABLE I 

25 2-methoxyphenyl bromide 

3- methoxyphenyl bromide 

4- methoxyphenyl bromide 

2.3- dimethoxyphenyl bromide 

2.4- dimethoxyphenyl bromide 
30 2,5-dimethoxyphenyl bromide 

2,6-dimethoxyphenyl bromide 

3.4- dimethoxyphenyl bromide 

3.5- dimethoxyphenyl bromide 
3,4,5-trimethoxyphenyi bromide 

35 2,3,4-trlmethoxyphenyl bromide 

2,5-dimethoxy-4-t-butylphenyl bromide 
2,5-dimethoxy-4-phenylphenyl bromide 
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2.4- dimethylphenyl bromide 

2.5- dlmethylphenyl bromide 

2- methyl-5-methoxyphenyl bromide 
4-chlorbphenyl bromide 

5 4-iluorophenyl bromide 

2,5-dlchIorophenyl bromide 

3.4- dichlorophenyl bromide 
4-dimethylaminophenyl bromide 
4-acetylamlnophenyl bromide 

1 0 4-(N,N-dlmethylamlnocarbonyl)phenyl bromide 

4-t-butoxycarbonylphenyl bromide 
4-(pyrrolidlnocarbonyi)phenyl bromide 

3.5- bis(trlfluoromethyl)phenyl bromide 
4-bromobiphenyi 

15 2-bromopyridlne 

3- bromopyridlne 

4- bromopyrldine 
2-methoxy-5-bromopyrldine 

4- methoxy-5-bromopyridine 
20 6-methoxy-5-bromopyridlne 

2.3- dlmethoxy-5-bromopyridine 

2.4- dlmethoxy-5-bromopyridlne 
2-acetylamlno-5-bromopyrldlne 
2-bromothlophene 

25 3-bromothlophene 

2-methoxy-3-bromothlophene 
2-methoxy-4-bromotlilophene 

2- methoxy-5-bromothlophene 

3- methoxy-5-bromothlophene 
30 4.methoxy-2-bromothlophene 

3-bromofuran 
t-butyl 5-bromo-2-furoate 
2-bromothiazole 
2-bromooxazole 
35 i.methyl-3-bromopyrazole 

5- bromopyrimidine 
2-bromopyrazine 
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4-bromopyridazine 

1- bromonaphthalene 

2- bromonaphthalene 
2-bromo-6-methoxynaphthalene 
2-bromo-6,7-dimethoxynaphthalene 

2- bromoquinoilne 

3- bromoquinoiine 

4- bromoquinorme 

5- bromoquinoline 

6- bromoquinoline 

6.7- dlmethoxy-3-bromoqulnollne 

6- methoxy-3-bromoquinoiine 

7- methoxy-3-bromoqulnoline 

7.8- dimethoxy-3-bromoqulnoline 
6,7-djchloro-3-bromoqulnoline 
4-bromoisoquinoline 
3-bromoisoquinoline 

1- bromoisoquinoline 
6,7-dlmethoxy-3-bromoisoquinoline 
N-methanesulfonyl-3-bromoindole 
N-methanesulfonyl-5-bromoindole 
N-methanesulfonyl-3-bromo-5-methoxylndole 
N-methanesulfonyl-3-bromo-5-chloroindole 

2- bromobenzothiophene 

3- bromobenzothiophene 

8- bromopurine 
7-methyl-2-bromopurine 
3-bromopyrido-[3.4-b]-pyridine 

TABLE II 

2- methoxyphenyl trimethylstannane 

3- methoxyphenyl trimethylstannane 

4- methoxyphenyl trimethylstannane 

2.3- dlmethoxyphenyl trimethylstannane 

2.4- dlmethoxyphenyl trimethylstannane 

2.5- dlmethoxyphenyl trimethylstannane 
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2.6-dimethoxyphenyl trimethylstannane 
3'4-dimethoxyphenyl trimethylstannane 
3'5-dimethoxyphenyl trimethylstannane 
3'4.5-trimethoxyphenyl trimethylstannane 
2 '3.4.trimethoxyphenyl trimethylstannane 
2'5.dlmethoxy-4-t-butylphenyl trimethylstannane 
2'.5-dlmethoxy.4.phenylphenyl trimethylstannane 

2.4- dimethylphenyl trimethylstannane 
2'5-dimethylphenyl trimethylstannane 
2-methyl-5-methoxyphenyl trimethylstannane 
4-chlorophenyl trimethylstannane 
4-fluorophenyl trimethylstannane 

2.5- dichlorophenyl trimethylstannane 
3'4.dichlorophenyl trimethylstannane 
4'dlmethylaminophenyl trimethylstannane 

4-acetylamlnophenyl trimethylstannane 
1(N lidlmethylaminocarbonyDphenyl trimethylstannane 
4-t-butoxycarbonylphenyl trimethylstannane 
4-(pyrroHdinocarbonyl)phenyl trimethylstannane 
3.5-bis(trifluoromethyl)phenyl trimethylstannane 

4-trimethylstannylbiphenyl 

2- trimethylstannylpyridine 

3- trimethylstannylpyridine 

4- trimethylstannylpyridine 

25 2-methoxy-5-trimethylstannylpyridine 
4-methoxy-5-trimethylstannylpyridlne 
6-methoxy-5-trimethylstannylpyridine 
23-dlmethoxy-5-trimethylstannylpyridlne 
2'.4-dlmethoxy.5-trimethylstannylpyridine 
2-acetylamtno-5-trimethylstannylpyridine 

2- trimethylstannylthiophene 

3- trimethylstannylthlophene 
2-methoxy-3-trimethylstannylthiophene 

2-methoxy-4-trimethylstannylthiophene 

2- methoxy-5-trimethylstannylthiophene 

3- methoxy-5-trimethylstannylthlophene 

4- methoxy-2-trimethylstannylthlophene 
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3- trimethylstannyIfuran 

t-butyl 5-trimethylstannyl-2-furoate 

2-trimethylstannylthlazole 

2-trimethylstannyloxazole 

1 -methyl-3-trimethylstannylpyrazote 

5-trimethylstannylpyrimldine 

2-trimethylstannylpyrazine 

4- trimethylstannylpyridazlne 

1 - trimethylstannylnaphthalene 

2- trimethylstannylnaphthalene 
2-trimethylstannyl-6-methoxynaphthalene 
2-trimethylstannyl-6,7-dlmethoxynaphthalene 

2- trimethylstannyiquinoline 

3- trimethyIstannylquinoline 

4- trimethylstannylquinoline 

5- trimethylstannylquinoline 

6- trimethylstannyiquinoline 

6.7- dimethoxy-3-trimethylstannylquinoline 

6- methoxy-3-trimethylstannylqulnoline 

7- methoxy-3-trlmethy Istannylqui noli ne 

7.8- dimethoxy-3-trimethylstannylqulnoline 
6,7-dlchloro-3-trimethylstannylqulnoline 
4-trimethylstannylisoqulnoline 
3-trimethylstannyiisoquinoline 

1 -trimethylstannylisoquinoiine 

6,7-dimethoxy-3-trimethylstannylisoquinoline 

N-methanesulfonyl-3-trimethylstannyllndole 

N-methanesulfonyl-5-trimethylstannylindole 

N-methanesulfonyl-3-trimethylstannyl-5-methoxyindole 

N-methan9Sulfonyl-3-trimethylstannyl-5-chloroindole 

2- trimethylstannylbenzothiophene 

3- trimethylstannylbenzothlophene 

8- trimethylstannylpurine 
7-methyl-2-trimethylstannylpuiine 
3-trimethylstannylpyrido-[3,4-b]-pyridine 
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pyAMPLES 

I trifk 



5 A solution of 1.84 fl (8.98 mmoD of 3-lvdrox),-6.7-d,methoxirqumol.ne ,n 

22 mL of dry pyridine is oooled to O-C and 3.20 mL (5.38 gr.9.1 mmol of 
WuT^nJhresulfonic anhydride is added via syringe. The so uton is 
lo^rwam, tt, 22^ and stirred for4 hours. The soluton is then 
SZ ZL ethyi aoetate (150 mL) and water (100 mL). The a^eous 

, 0 extracted wiU. ethyi aoetate (100 mL) and the ^nros 

{ltoaS04) and evaporated. The resulting residue is *roma.ographed 
on sinca gel (eluHng with chloiofom.) to give a white solid which is 
™oSe« <™n,° exane to give 6.7-dimethoxyquinoBn.3.yl trifiuoromethane- 

sulfonate, (mp 82.5-84®C.) 

FVAMPLE 4 

When the procedure of Example 3 Is followed and 3-hydroxy-6.7- 
dimeth^ruinonne Is replaced by the compounds of Table 111 below, then the 
20 products of Table IV are prepared 

TABLE 111 



phenol 

25 2-methoxyphenol 

3- methoxyphenol 

4- metho)yphenol 

2.3- dimethoxyphenol 

3.4- diniethoxyphenol 
30 3,5-dlmethoxyphenol 

3,4,5-trimethoxyphenol 

2- chlorophenol 

3- chIorophenol 

4- chlorophenol 
35 4-bromophenol 

2.4- dlchlorophenol 

2.5- dlchlorophenol 
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3,5-clichlorophenol 

3,5-bis(trifluoromethyl)phenol 

3-ciimethylaminophenol 

0- cresol 
m-cresol 
p-cresol 

a,a,a-trifluoro-p-cresol 

3- ethylphenol 

4- tert-biJtylphenol 

2.4- dimethylphenol 

2.5- dimethylphenol 
3,4-dimethylphenol 
4-benzyloxyphenol 
2-phenylphenol 
4-phenyiphenol 
2,3,5-trimethyphGnol 
4-nitrophenol 
4-acetylaminophenol 
2-bromo-4-methylphenol 
3'-hydroxyacetophenone 
4'-liydroxyacetophenone 
methyl 3-hydroxybenzoate 

methyl 4-hydroxy-3-methoxybenzoate 
N,N-dimethyl-4-hydroxybenzamlde 

1- naphthol 

2- naphthol 

6-methoxy-1 -naphthol 
6-methoxy-2-naphthol 
6,7-dimethoxy-1 -naphthol 

6.7- dimethoxy-2-naphthol 

5.8- dimethoxy-2-naphthol 
6-bromo-2-naphthol 
2-hydroxyquinotlne 

2- hydroxy-4-methylqulnollne 
6,7-dimethoxy-2-hydroxyquinoline 

3- hydroxyquinoline 

4- hydroxyqulnoline 
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6,7-dimethoxy-4-hydroxyqulnoline 
7-chloro-4-hydroxyquinoline 

1 - hydroxyisoquinoline 
S-hydroxyisoquinoline 

2- hydroxypyridlne 

3- hydroxypyridlne 

4- hydroxypyridjne 
2,3-dimethoxy-5-hydroxypyiidme 

5- chloro-2-pyridinol 
5-chloro-3-pyridinol 
3-hydroxypicolinamide 

TABLE IV 

phenyl trifluoromethane sulfonate 

2- methoxyphenyl trifluoromethane sulfonate 

3- methoxyphenyl trifluoromethane sulfonate 

4- methoxyphenyl trifluoromethane sulfonate 

2.3- dimethoxyphenyl trifluoromethane sulfonate 
3',4-dimethoxyphenyl trifluoromethane sulfonate 
3i5.dlmethoxyphenyl trifluoromethane sulfonate 
3',4.5-trimethoxyphenyl trifluoromethane sulfonate 

2- chlorophenyl trifluoromethane sulfonate 

3- chlorophenyl trifluoromethane sulfonate 

4- chlorophenyl trifluoromethane sulfonate 
4-bromophenyl trifluoromethane sulfonate 

2.4- dichlorophenyl trifluoromethane sulfonate 

2.5- dichlorophenyl trifluoromethane sulfonate 
S.S-dichiorophenyl trifluoromethane sulfonate 
3'.5-bis(trifluoromethyl)phenyI trifluoromethane sulfonate 
3-dimethylamlnophenyl trifluoromethane sulfonate 
o-cresyl trifluoromethane sulfonate 

m-cresyl trifluoromethane sulfonate 
p-cresyl trifluoromethane sulfonate 
a.a,a-trifluoro-p-cresyl trifluoromethane sulfonate 

3- ethylphenyl trifluoromethane sulfonate 

4- tert-butylphenyl trifluoromethane sulfonate 



29 



2.4- dimethylphenyl trifluoromethane sulfonate 

2.5- dlmethylphenyl trifluoromethane sulfonate 
3,4-dlmethylphenyl trifluoromethane sulfonate 
4-benzyloxyphenyl trifluoromethane sulfonate 
2-phenylphenyl trifluoromethane sulfonate 
4-phenylphenyl trifluoromethane sulfonate 
2,3,5-trimethyphenyl trifluoromethane sulfonate 
4-nitrophenyl trifluoromethane sulfonate 
4-acetamidophenyl trifluoromethane sulfonate 

2- bromo-4-methylphenyl trifluoromethane sulfonate 

3- acetyiphenyl trifluoromethane sulfonate 

4- acetylphenyi trifluoromethane sulfonate 

3- methoxycarbonylphenyl trifluoromethane sulfonate 
2-methoxy-4-methoxycarbonylphenyl trifluoromethane sulfonate 

4- N,N-dlmethylaminocart5onylphenyl trifluoromethane sulfonate 
naphth-1-yl trifluoromethane sulfonate 

naphth-2-yl trifluoromethane sulfonate 
6-methoxynaphth-1-yi trifluoromethane sulfonate 
6-methoxynaphth-2-yl trifluoromethane sulfonate 
6,7-djmethoxynaphth-1-yl trifluoromethane sulfonate 

6.7- dlmethoxynaphth-2-yl trifluoromethane sulfonate 

6.8- dimethoxynaphth-2-yl trifluoromethane sulfonate 

6- bromonaphth-2-yl trifluoromethane sulfonate 
quinolin-2-yl trifluoromethane sulfonate 

4- methylquinolin-2-yl trifluoromethane sulfonate 
6,7-dimethoxyquinolin-2-yl trifluoromethane sulfonate 
quinolin-2-yl trifluoromethane sulfonate 
quinolin-4-yl trifluoromethane sulfonate 
6,7-dimethoxyquinolin-4-yl trifluoromethane sulfonate 

7- chloroquinolin-4-yl trifluoromethane sulfonate 
lsoquinolin-1-yl trifluoromethane sulfonate 
isoqulnolin-5-yl trifluoromethane sulfonate 
pyridin-2-yl trifluoromethane sulfonate 
pyridin-3-yl trifluoromethane sulfonate 
pyridln-4-yi trifluoromethane sulfonate 
2,3-dimethoxypyridin-5-yl trifluoromethane sulfonate 

5- chloro-2-pyridin-2-yl trifluoromethane sulfonate 
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5^hloro-3-pyridinyl trifluoromethane sulfonate 
picolln-3-amido trifluoromethane sulfonate 

fXAMPLES 

(30.9 mmo.) o, iodine in » of W^^^™^^^ 

When the procedure of Exampie 5 is foilowed and "-e ^P^P^* 

is used, the foiiowiog oompcunds of Tabie V may be prepared. 
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TABLE V 



2.3- dimethoxyphenyl iodide 
2,3,4-trimethoxyphenyl iodide 

2.4- dimethoxy-3-t-butylphenyl iodide 
4-iodo-1 ,3-benzodioxole 
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EXAMPLE 7 

5./3.4.dimethoxvphenvh-2-methoxvDvridine 

5 A solution of 2.00 g (6.64 mmol) of 4-trimethylstannylveratrole. 2.49 g 

(13.2 mmol) of 2-methoxy-5-bromopyridine and 370 mg (0.332 mmol) of Pd 
(PPh3)4 In 30 mL of dry dimethylfomiamide is flushed thoroughly with nitrogen 
and heated to SO^'C for 12 hours. The reaction mixture is partitioned between 
ethyl acetate (150 mL) and water (100 mL). The aqueous layer is back 
1 0 extracted with ethyl acetate (100 mL) and the combined organics are washed 
with brine (75 mL). dried (MgS04) and evaporated to give a crude yellow oil. 
The oil Is chromatographed on silica gel (eluting with 95:5 hexane/ethyl 
acetate and then with 9:1 hexane/ethyl acetate) which gives 5-(3.4-dimethoxy- 
phenyl)-2-methoxypyridine (m.p 83-84*0.) 

15 

EXAMPLES 

When the procedure of Example 7 is followed and 2-methoxy-5- 
bromopyridine is replaced with the bromo compounds of Example 2, Table I, 
20 then the corresponding products are obtained. 

EXAMPLE 9 

When the procedure of Example 7 is followed and 4-trimethylstannyl- 
25 veratrole is replaced by the stannanes of Example 2, Table II. then the 
corresponding products are obtained. 

EXAMPLE 10 

30 When the procedure of Example 7 is followed and 2-methoxy-5-bromo- 

pyridine is replaced with the bromo compounds of Example 2, Table I and 4- 
trimethylstannylveratrole is replaced by the stannanes of Example 2, Table II, 
then the corresponding products are obtained. A representative list of 
compounds so prepared are shown below in Table VI. 
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TABLE VI 



2-(2.3,4-trimethoxyphenyl)pyridine 
2.3-dlmethoxy-6-(thlen-3-yl)naphthaylene 

5 3.(2,3-dimetho)cyphenyl)qulnoline 

3.(benzothien-3-yl)quinoline 

4- (phenyl)phGnyl-1.4-dimethoxybenzene 

2-(2,5-dimethoxyphenyl)naphthaylene 

5- (2.5-dimethoxyphenyl)pyrimidine 

1 0 5-phenyl-1 ,2.4-trlmethoxybenzene 

2.methoxy.5-(2.3.5-trimethoxyphenyl)pyridine 

2- methoxy-5.(1.4-dlmethoxynaphth-2.yl)pyndine 

3- (2.5-dimethoxyphenyl)thiophene 
2-methoxy-5-(2.5-dimethoxy-4-phenyl)phenylpyridine 

15 3,6-dihydroxy-4-phenylveratrole 

4- (2.5-dimethoxyphenyl)veratrole 

PX^MPLEU 

20 o (o-n.ot^"vyr^vrid■■l Yir 7 -^'-"t^""^""'""""^ 

A mwure of 800 mg (2.94 mmol) of 2-methoxy-5-trimethylstanny^ 
pyridine. 9^ mg (2.94 mmo.) of 6.7-dlmethoxyquinolin.3-yI tHfiuorome^h^^ 

noo mU washed with saturated NaHCOs (75 mL), dried (NajSO*) and 
ir^^r^su^ng residue is—og-aphedons™^^^^^^^ 

™,h chtoroform) to give a solid n^enal which is J""- 7^ 5. 

30 acetate to give 3-(2-methoxypyrtd-5.yi)-6.7-dimethoxyqu.nol.ne (m.p. 170.5- 



171 .S-C). 
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When the procedure of Example 1 1 is followed and 2-methoxy-5- 
trimethylstannylpyridine is replaced by the stannanes of Example 2, Table II, 
5 then the corresponding products are obtained. 

FX AMPLE 13 

When the procedure of Example 11 Is followed and 6.7-dimethoxy- 
1 0 quinolln-3-yl trifluoromethane sulfonate Is replaced by the triflates of Example 4, 
Table IV, then the corresponding products are prepared. 

FXAMPLE 14 

1 5 When the procedure of Example 1 1 is followed and 2-methoxy-5- 

trimethylslannylpyridine is replaced by the stannanes of Example 2, Table II. 
and 6.7-dimethoxyquinolln-3-yl trifluoromethane sulfonate is replaced by the 
triflates of Example 4, Table IV, then the corresponding products are prepared. 
A representative list of compounds so prepared is shown below in Table VII. 

20 

TABLE VII 

3-(thien-3-yl)-6,7-dlmethoxyqulnoline (m.p. 116-118**C) 
2-methoxy-5-(3,4,5-trimethoxyphenyl)pyridine (m.p. 71-72*0) 
25 4-(thien-3-yl)-6,7-dimethoxyquinollne (m. p. 134-135'*C) 

2- (thien-3-yl)-6,7-dimethoxyquinoline (1 35.5-138*'C) 

3- (quinolin-3-yl)-6.7-dimethoxyquinoline (m. p. 190.5-1 91 *'C) 
3-(thien-3-yl)-6,7-dichloroquinoline (m.p. 167-167.5*0) 
3-(thien-3-yl)-7-methoxyqulnoline (m.p. 122-124*0) 

30 3.(3,4-dichlorophenyl)-6,7-dimethoxyquinoline (m. p.1 84-1 86*0) 

3-(4-methoxyphenyl)-6.7-dimethoxyquinoline (m. p. 162.5-164.5*0) 
3-(naphth-2-yl)-6,7-dimethoxyquinoline (m. p. 162.5-165*0) 
3-(4-phenyl)phenyl-6,7-dimethoxyquinoline (m. p. 143-145*0) 

3- (thien-2-yl)-6,7-dimethoxyqulnoline (m. p. 122.5-124*0) 
35 3-(5-methoxythien-2-yl)-6,7-dimethoxyquinoline (111-11 3*0) 

4- phenyl-6,7-dimethoxyquinoline (m. p. 124-125*0) 
3-(5-chlorothien-2-yl)-6,7-dimethoxyquinollne (1 31 .5-1 32*0) 
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3-(furan-3-yl)quinoIine (m. p. 87-90 C) 
5-(2.5.dimethoxyphenyI)pyridine (m. P- 92.5-94 f C) 
5.(2.5-dimethoxyphenyI)-2.methoxypyndine (oil) 



« cwamnio 7 is followed and 4- trimethylstannyl- 
When the procedure of ^"^^''l^T^Z^ and 2.methoxy- 

varatrole Is replaced with ^-^'^''^^^^^^ iodide from 

5-bromopyridine Is replaced wrth ^-^J^'^^^^^^^^ 
Example 5. then the compound prepared is 2-methoxy o-iv 
butyOphenyOpyridine as an oil. 

f XfrMPLE 16 

When 2-methoxy-5.tHmethylstannylpyH^^^^^^^^^^ 
S-trimethylstannylpyrldine. the compound prepared .s 5-l(2.5<l.methoxy 
butyDphenyllpyridlne (m.p. 92.5-94.5»C). 

f yAMPLE 17 

A mivture of 252 mg (0.837 mmol) of 2.methoxy.5-l(2.5-dlmetho)(y-4^t- 
phenyIl-2(1H)-pyriclone lm.p. 270-5-C(softens) >300 C(dec)l. 
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FXAMPLE18 

^;-[(9,t;.^^i^^Y^rnyY-4-t-b^^!Yl^phflnvnDvridine 

5 When the procedure of Example 1 7 is followed and 2-methoxy-5-[{2,5- 

dimethoxy-4-t-butyl)phenyllpyridlne Is replaced by 5-I2.5-dlmethoxy-4.t-butyl)- 
phenyqpyridlne, the product obtained Is 5.[(2.5-dlhydroxy-4-t-butyl)phenyll- 
pyridlne (m.p. 202-204'C). 

i^.f9 , «;.^ihYrirnxvDheP Y'V9^-'H\-pvridone 

A solution of 602 mg (2.05 mmol) of 2-methoxy-5-(2,5-dlmethoxy- 
1 5 phenyl)pyrldine in 20 mL of 48% hydrobromic acid (aqueous) Is refluxed for 6 
hours, cooled to ca. 25«C and diluted with 150 mL of water. The mixture is 
neutralized with solid NaHCOa, cooled to 0»C and the resulting solid product 
collected by filtration. The solid is washed well with water, collected by 
centrifugation, then further purified by recrystalizatlon in methanol to obtain 
20 5-(2.5-dlhydroxyphenyl)-2(1 H)-pyridone (m.p. 303-306«C dec). 

FXAMPLE 20 

When the procedure of Example 19 is followed and 2-methoxy-5-(2,5- 
25 dimethoxyphenyOpyridlne is replaced by 2-methoxy-5-(3,4-dimethoxy- 
phenyOpyrldine. 2-methoxy-5-(3.4,5-trimethoxyphenyl)pyridine or 5-(2.5- 
dimethoxyphenyOpyridine, then the compounds prepared are 5-(3.4-dihydroxy- 
phenyl).2(1H)-pyrldone (m.p. 307-310*0); 5-(3,4,5-trihydroxyphenyl)-2(1H)- 
pyrldone (m.p. 300*C) and 5-(2,5-dihydroxyphenyl)pyridlne (m.p. 216-218«»C). 

30 

EXAMPLE 21 

When the procedure of Example 17 is followed and 2-methoxy-5-I(2,5- 
dlmethoxy-4-t-butyl)phenyOpyridine is replaced by 2-methoxy-5-(6,7- 
35 dimethoxy-quinolin-3-yl)pyridine and the reaction is carried out at 160 C for 5 
minutes, then the product prepared Is 5-(6.7-dlmethoxyqulnolln.3-yl)-2(1H)- 
pyrldone (m.p. 259-261 C). 
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FXAMPLE 22 



' A soluuon of 600 mg (3.37 mmol) of methyl N-Z-ft^Hd-S-yO^ny^ 

«rt«mate In 10 mL of 6N HjSO* is refluxed for 10 minutes, cooled to 0 C and 
SSo^ H withSO^NaOH. Asohrtion of 400 mg (2.03 mmol)of 2^ 

" rrSri^eCou^ie^rbacKextractedw^h^ 
o J.i=s a» dHed (MgSO.) and evaporated to ob^n an o„ 

which is reoystallized from hexane/ethyl acetate twice to g.ve 3-(6.7- 

dimethoxyqulnonn-3-yi)pyridine 
16 (m.p. 131-132^). 

pyAMPLE 23 

n flnrtnl f[-Yl>-f!'^-^'""^''°'™"'"°"°^ 

^° A solution of 800 mg (5.03 mmo.) of '"j*^"!, 

from dlisobutyteluminum hydnde reduction of the ester ar^d .«ed mmedateW 
a^^SOO mgl4.42 mmol) of 2.amlno^.5^methoxyt.enza.dehyde m 15 mLof 
rlons wished thorough^ wfthnitn,gen,t.a.ed^a^^^ 

!.s and heated to 80»C for 3 hours. The mixture is cooled to 22 C and pairaoneo 

' heL^^toroformdSOmDandbnnedOOmL). Thecganlc^yer.sdned 
nTsO.! and evaporated and the da* brown residue that results .s 
'^^^^^ siUca gel (eluting w«h 97.5:2.5 ci.to»<orm/methanoO^ 
T^ewd^ Obtained Is further chromatographed on slUca gel (» f "8 

30 mStce^te/methanol) and the .suiting p-oduct Is ^^yst^ed »^m 
ethyl acetate to give 3.0ndol-3-yl)-6,7-dlmethoxyqumol.ne (m.p. 204-206 C). 
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FXAMPLE 24 

When the procedure of Example 23 is followed and 2-amino-4,5- 
dlmethoxybenzaldehyde Is replaced with 2-amlnoben2aldehyde, then the 
5 product prepared Is 3-(lndol-3-yl)qulnollne (m.p. 173-175*0). 

gXAMPLE 25 

When the procedure of Example 23 Is followed and lndol-3-yl- 
1 0 acetaldehyde is replaced by phenylacetaldehyde then the product prepared is 
3-phenyl-6.7-dimethoxyqulnoline (m.p. 126.5-128*0) 

EXAMPLE 26 

15 ft 7-riimflthQxv -d-hvdroxv-3-(thlen-3-vn-2f1 HVQUinQllne 

A mixture of (0.632g) 3,4-dlmethoxyaniBne, (1.00 g) diethyl thien- 
3-ylmalonate and (20 ml) diphenyl ether are heated at approximately 200*0 
for 4 hours. The reaction mixture is extracted with O.IN NaOH solution and the 
alkaline solution then acidified with IN HOI and cooled in an ice water bath. 

20 The precipitate is collected, washed with ether and dried. The solid is then 
heated in EtOH, filtered and the filtrate evaporated iayajaiflto give a light 
brown solid which is triturated with ether, filtered, and dried to give 6,7- 
dimethoxy-4-hydroxy-3-(thien-3-yl)-2(1H)-quinoline (m.p. 300*0 dec). 

25 EXAMPLE 27 

i>.rthipn.2.vh-4 -rarhoyv.6.7.riimethoxvnuinoline 

To a boiling solution of 2-thiophenecarboxaldehyde (1.22 ml), pyruvic 
30 add (0.904 ml) and 50 ml absolute EtOH is added dropwise a solution of 3,4- 
dimethoxyaniline (2.00 g) in 100 ml EtOH. The mixture is refluxed for 
approximately 4 hours, then stored at room temperature overnight. The 
greenish-yellow precipitate Is collected by filtration, washed with fresh EtOH 
then with ether and allowed to air dry to obtain 2-(thien-2-yl)-4-cartD0xy-6,7- 
35 dimethoxyquinoline (m.p. 260*-263*O). 
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amethoxyqulnoline (m-p. 275 C dec) ana i 
dlmethoxyquinoline (m.p. MOoCdec). 



10 



15 



^f|,|-p f.fm,tenHn nTlinTlnl-^YlM-"''*°'"" 



pyruvic add (0.486 mO is added tc a suspenston ». * ^;^-p^'">"- 

rr^-addedd^p^se. ;^:rry:^ 

app«,ximately th>8e hours and sBrred at "^«"l^7,„''«,her and the 



20 in the next step. 

gy^MPLE 3Q 



25 



30 



ca*oxy^.7<limethoxyqu,n^™. K^C^^^^^ and tt» aqueous 

ml) are heated to reflux. The MeOH oTnHOW pH between 6-7 

residue diluted with n,o„ H.O. ^J^^^^^^^,, This is collected, 
while contained In an ice-bath. An <"^^J^^ " for a few hours 
cashed with ether then dried under vacuum (0.1 mm at zz M 
r^Ln 2.(lndol-3-yl)-4.ca,boxy.6.7-dlmethoxyqu,nol,ne (m.p. 286 Cdeo). 
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f y; AMPLE 31 



39 



Step A ?-rYrlnhflyvleth vnyl.fi 7-dimethoxvQujnoline 

This reaction is carried out under anhydrous conditions. Cyciohexyl- 
acetylene (700 mg: 6.47 mmol) in 10 mL THF is cooled to 0«C. To this is 

5 added 2.5 M n-BuU (3.0 mL; 7.44 mmol) and stirred for 30 min. at 0«C under 
N2 atm and then 1 .0 M ZnCIa (7.4 mL; 7.44 mmol). This is allowed to warm to 
room temperature and stirred for 3/4 hour. The reaction mixture Is transferred 
via cannula to a flask containing 6.7-dlmethoxyquinolln-3-yl trifluoromethane 
sulfonate (500 mg; 1.48 mmol) and Pd(PPh3)4 (83 mg; 0.074 mmol) in 4 mL of 

0 THF. This is then heated to 50*C under N2 for 4 1/2 hours. The reaction 
mixture is then poured into 90 mL of 10% NH4OH, diluted with CHCI3 and 
stirred for 20 mIn. The aqueous layer is separated, and the organic layer 
washed with brine, dried over MgS04. filtered, evaporated and 
chromatographed with 4:1 hexane : EtOActo obtain 3-cyclohexylethynyl-6.7- 

5 dimethoxyquinoline, which is recrystalllzed from hexane, identified by NMR 
and used directly in the next step. 

SteoB ,WnlohfixviethYi-fi7-^'"^»»hoxvguinoline 

>0 To 3-cyclohexylethynyl-6,7-dimethoxyqulnoline (215 mg; 0.73 mmol) in 

10mL CH3OH and 20 mL glacial acetic add Is added 22 mg 10% Pd/C. H2 Is 
bubbled through the reaction mixture and then filtered, evaporated to dryness 
and diluted with distilled water. This is then neutralized with Na2C03. 
extracted with EtOAc. washed with brine, dried (MgS04). evaporated to 

25 dryness and chromatographed with 85/hexane: EtOAc to obtain 3-cyclohexyl- 
ethyl-6,7-dimethoxyquinoline. 
Caic'd: C: 76.22; H: 8.47; N: 4.69 
Found: C: 75.08; H: 8.32; N: 4.59 

30 EXAMPLE 32 

^.^op^YiftYy.R.7-dimpthflwQulnofine 

To 3-hydroxy-6,7-dimethoxyquinoline (150 mg; 0.73 mmol) In 3 mL THF 
35 Is added benzyl bromide (0.13 mL;188 mg; 1 .10 mmol) and NaH (59mg; 
1 .46 mmol). This is stirred at room temperature for 1 hour and 25 mg of NaH 
added followed by 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)pyrimidlnone 
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, n, „„non and stirred at room temperature for 3 1/2 hours. 
{DMPU)(255 mg; 2-07 "«"'^l^J^„ EtOAc and distilled HjQ and 
The rea^lon mi^re is -^T ^^^^^^ with brtne. dried (MgS04). 
exuaoted 2x '^^^'^^'^^ZIZ^'^ * "^"^ '° 

fVAMPLE 33 

prepared are shown below.in Table Vlll 

TABLE VIII 

6Kthlen.3-yl)-1,8-naphthyridin.2(1H).on« (m p^^^^^ 
3.(thien-3-yl)-6.7-din'ethylqulnoline {m.p. 132 

3-(thien-3-yl)-6.7-dimetnoxy a h 207-208-C) 

3-(2-chloroth,ophen-5-Wh5.7 d^2,^^^ („.p. 165.5-167^;) 
25 3-(3.iluoro^-n»henyO-6,7 a^^^ ^g^^^, 
3-Dhenyl-4-carboxy-6,7-aimeinoxyHu. ^ icqoc\ 
3 JfluorophenylH J— oKyquIno ne (m^^^^^^ 

3-benzyl-5-(thlen*yl)pyrt<«ne (m.p. 8l-e%°> 
4.(2-pheny»67-dln,e«,o><yquinollne (..M^ 
30 3-(4:me.hoxybenzyloxy)-67-dimethoxwuj 01,^^^^^^^ 

2-Dhenyl-6.7-dimethylquinoxaline (m.p. 128 131 W ,„ i~ci 

' 2-(thien-3-yl)ciuinoxaline(m.p.87 5^9C) 

2.phenyh6.7-Ci-nethoxyqulnoxaiine hyd.x,ch onde ^""^ 
35 2 pnenyi o HimethoxvisoquinoHne-N-oxlde (m.p. 1 97-200 C) 
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4-(thlen-3-yl)isoquinollne hydrochloride (m.p. 179-183*0) 
4-(4-methoxyphenyl)isoquinoline hydrochloride (m.p. 196-199*C) 
6,7-dlmethyl-2-{thlen-3-yl)-quinoxallne (m.p. 142-143.5«C) 
4-(thien-3-yl)-6,7-dlmethoxyqulnazoline (m.p. 148.5-161.5*0) 
4-ben2yl-6,7-djmethoxyqulna20llne (m.p. 122.5-125*0) 

2- phenyl-6,7-dlethoxyquinoxaline hydrochloride (m.p. 180-185*0) 

2- (3-thienyl)-6,7-dlethoxyqulnoxallne hydrochloride (m.p. 217-224*0) 
2-(5-chloro-2-thlenyl)-6,7-dlethoxyqulnoxallne hydrochloride (m.p. 189-194*0) 
2-(5-chloro-2-thienyi)-6.7-dimethoxyquinoxaline hydrochloride (m.p. 218-25*0) 

3- (3-f luoro-4-methoxyphenyl)-7-fluoroqulnollne (m.p. 1 38-1 40.5*0) 
2-chloro-3-(thien-3-yl)-6,7-dimethoxyquinollne (m.p. 1 38.5-1 39.5*0) 
2-m8thyl-3-(thien-3-yl)-6,7-dimethoxyqulnollne (m.p. 132-132.5*0) 

3-(thien-3-yl)-5-fluoroquinollne (m.p. 87.5-89*0) 

2- (4-methylphenyl)-3-methyl-4(3H)quinazolinone (m.p. 139-141*0) 
ethyl 4-(6,7-dimethoxyqulnolln-3-yl)benzoate (m.p. 165-166*0) 

4-phenylpropyl-6,7-dlmethoxyqulnoline hydrochloride (m.p. 144-147*0) 
3-(thlen-3-yl)-5,7-dlmethylquinollne (m.p. 109.5-111*0) 

3- (5-chlorothien-2-yl)-6,7-dlmethylquinoline (m.p. 131.5-132.5*0) 
3-(3-fluoro-4-methoxyphenyl)-7-metho)cy-4(1 H)-quinolone (m.p. 291-293*0) 

3- (3-fluoro-4-methoxyphenyl)-5,7-dimethylquinoline (m.p. 109-1 10*0) 
2-(4-methoxyphenyl)-6,7-dimethoxyquinoxaline-4-N-oxide (m.p. 224-226*0) 

2-phenyl-6,7-dimethoxyquinoxaline-4-N-oxide (m.p. 219-222*0) 
2-(4-methoxyphenyl)qulnazolin-4(3H)-one (m.p. 244-247*0) 
3-(thlen-3-yl)-6,7-difluoroquinoline (m.p. 141.5-143.5*0) 
3-(4-methoxyphyenyl)-7-methoxy-1-naphthalenol (m.p. 155-159*0) 

2- phenyl-6,7-dimethoxy-4H-3,1-benzoxa2ln-4-one (m.p. 198-201*0) 

2- (4-methoxyphenyl)-6,7-dimethoxyquinazolln-4(3H)-one (m.p. 288-291 *0) 
methyl 3-I3-(3-fluorophenyl)quinollne-6-yl]propenoate (m.p.1 84-1 86*0) 

ethyl 4-[3-(3-fluorophenyl)qulnoIin-6-yI)benzoate (m.p. 168-170*0) 
3-benzyloxy-6,7-dimethoxyquinollne (m.p. 146.5-148.5*0) 

3- (2-methoxypyrid-5-yl)-6,7-dimethoxyqulnoHne (m.p. 170.5-171 .5*0) 

3- cyclohexylethyl-6,7-dlmethoxyqulnoline (oil) (Oalc'd / Fnd; 0: 76.22 /75.10; 

H: 8.42/ 8.30: N: 4.68/4.60) 
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p^ ^ ^R |,^Ar.^)LOG rftl TF«"rSFCTION 

Compounds within the scope of this invention have been subjected to 
various phannacologica. tests as described below the resute of wh^h aje 
believed to oortelate to useful cellular antip«.nferat,ve acbv,^. T^e teiow 
described tests a« useful in determining the EOF recep^»r k-nase PDGF 
receptor kinase and insulin receptor kinase inhibition act.v*es of the 
compounds disclosed herein. 



10 F'lF-""^"^'' Pi'tfAcation ,^..^„„«i 
EGl^^ceptor purification is based on the procedure of Yaiden and 

Schlessinger. A431 cells a« g«.wn in 80 cm^ botUes to "^^'^^'^^ 
cells per bottle). The ceUs are washed twice with PBS and han«sted wth PBS 
^LnTng 1 1 0 mmol EDTA (1 hour at 37- C), and centrifuged at 600g for 1 0 

IS ^™.l,-„sa«so,u«l.edin1 mlperaxfO^^^^^^^ 

buffer (50 mmol Hopes buffer, pH 7.6. 1% Triton X-100. 150 mmol NaCl 5 
I» KTA. 1 mmol PI^SF. 50 WJ/mi apmtinin. 25 mmol benzamidine 5 Mg^mi 
Zeptic, and 10 ^g/mi soybean t^sin Inhibitor) for 20 minutes at 4- C. After 
eentrifuaation at lOO.OOOg for 30 minutes, the supernatant is loaded onto a 

20 4^ column (1?0 m of packed msin per 2 x 107 cells) and sha^n for 

2 hours at 4-C. The unabsort»d material is removed and the resin ^hed 
^ce with HTN buffer (50 mmol Hopes, pH 7.6. 0.1% Triton X-m 150 m™^ 
NaCl). twice with HTN buffer containing 1 M NaCI. and tw,ce wrth HTNG buffer 
(50 mmol Hopes, pH 7.6, 0.1%Triton X-100. 150 mmol NaCl, and 10^ 

25 g^r The EQF receptor is eluted balchwise with HTNG buffer conta.n>ng 
Sacetyl-D-glucosamlne (200,1 per 2x107 cells.). The eluted ma^nal 
is stored in aliquots at -70-0 and diluted before use with ™TNQ bufler (50 
mmol Tris-Mes buffer. pH 7.6. 0.1% Triton X-IOO. 150 mmol NaCl. 10^ 
glycerol). 



30 
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\TP and p riF nanent 'fp'^ AulnnhnsnhOtYlali 



WoTpurifled EGF receptor from A431 cells (0.5 ng/assay is activated 
with EGF (0.85 m for 20 minutes at 4°C. The assay Is petfomied at 15'C and 
initiated by addition of Mg(Ac)2 (60 mmol), Tris-Mes buffer, pH 7.6 (50 mmol). 
[32P1ATP (carrier free. 5 ,Ci/assay). and increasing concentrations of 
nonradioacave ATP. The assay is tem-inated after 10-sec by addttion of SDS 
sample buffer. The samples are tun or. a 6% SDS poiyaayiamide gel. The 
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gel is dried and autoradiographed as described above. The relevant 
radioactive bands are cut and counted in tlie Cerenkov mode. The Km for ATP 
determined in this fashion is found to be 7.2 \iM. With use of the 10-sec assay 
protocol, the EGF concentration dependence of EGF-RK autophosphorylatlon 
5 is determined. 

Inhibition of EGF-R AiitoDhosphorvlation 

A431 cells were grown to confluence on human fibronectin coated 
tissue culture dishes. After washing 2 times with ice-cold PBS, cells were lysed 

1 0 by the addition of 500 ^1/ dish of lysis buffer (50 mmol Hepes, pH 7.5, 1 50 mmol 
NaCI. 1.5 mmol MgCl2, 1 mmol EGTA, 10% glycerol, 1%triton X-100, 1 mmol 
PMSF, 1 mg/ml aprotinin, 1 mg/ml leupeptin) and incubating 5 minutes at 4°C. 
After EGF stimulation (500 \iQ/m\ 10 minutes at 37*C) Immunopredpitatlon was 
performed with anti EGF-R (Ab 108) and the autophosphorylatlon reaction (50 

1 5 ^il aliquots, 3 jiCI [y-^spjATP) sample was carried out in the presence of 2 or 1 0 
\iM of compound of the present invention, for 2 minutes at 4*0. The reaction 
was stopped by adding hot electrophoresis sample buffer. SDA-PAGE 
analysis (7.5% els) was followed by autoradiography and the reaction was 
quantltated by densitometry scanning of the x-ray films. 

20 In order to test the present compounds for selective inhibition, the 

procedure is repeated using PDGF stimulation in place of EGF stimulation. 
"ICso," as used below refers to the concentration of inhibitor (nM) at which the 
rate of autophosphorylation is halved, compared with media containing no 
inhibitor. 

25 

Inhibition of PD GF-R Autophosphorvlation 

Lysate from NIH 3T3 cells was diluted one-third in Triton-free buffer and 
stimulated with 1 0 ng/ml PDGF for 30 minutes at 4*'C. The equivalent of 1/1 5 of 
a 175-cm2 plate of lysate was used per sample. The stimulated lysate was 

30 then immunoprecipitated with rabbit polyclonal anti-PCXaF-receptor antibodies 
raised against a synthetic peptide from the COOH-terminai region (amino acids 
1094-1106) or the human PDGF-receptor B-subunit and added to increasing 
concentrations of test compound of the present Invention. After 10 minutes at 
4*'C, 10 jtCi of (y-32p]ATP were added and further Incubated for 10 minutes at 

35 4*C. Samples were separated by SDS-PAGE on 6^ gels. 



Inhibition of Cell Proliferation as 
Measured bv Inhibition of DNA Svnthesis 
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10 



15 



20 



PGF receptor overexpressing (HER14) cells were seeded at 1 x 10 
u Zirr^Lr dishes predated with human fibronectm (by 
cells per well m 24.well Costar dj^s^^s pj^ ^ 
Incubating for 30 minutes at room temperature witn i u ng/u 
mcuoaung •« medium was changed to 

cells were grown to confluence f o 2 days^ The ^^^^ 

(20ng/ml) or senim (10% calf r^'" Boston. MA) was 

S^^Fs.1u«^~":an,orFCS.« 

--"^:r.^,:irerrrri:n.es^^ 

inhibit the EGF and/or PDGF growth factor receplora selectively. 

^^^■^^.ermed HER 14 and K721 A (=DK) weie prepared by transfecting 
NlH3^ol«s (do^e 2.2) (From C. F-yPng. NCI. NIH). which teck ^^^l 
r^TpLi!* coJ-Aoonstructs ofwl^^ ^^-^n^e A^^n^ng 
rpcfiDtor lacking tyrosine kinase activity (in which Lys 721 at the a 1 1- o na g 
rl by an Ala residue. .specBvely). «. cells were grown ,n 
DMEM with 10% calf serum (Hydone. Logan, Utah). 

The results obtained by the above experimental methods ovidencathe 
useful plTn tyrosine kinase inhlbiUon p«.perties of compounds w*,n the 
C ol p^sent inven^on. The ^^^Z^Zi::^ !''^-^ 

^rr=Cp=re::rro..onp^du.. 
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COMPOUND 



Inhibftlon of PDGF-R 
cell-free Autophosphorylation 

icso m 



OMe 




0.003-0.015 



0.050-0.10 



0.007 



0.2-1 




MeO 
MeO 



core 



MeCONH-l 




0.06-0.08 



1.0-2.0 



0.02-0.08 



0.05-0.1 
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COMPOUND 



Inhibition of PDGF-R 
cell-free Autophospiiorylatlon 
IC50 (^M) 




0.005-0.030 



0.02-0.05 



0.7-1.0 



0.7-1.0 



0.04 



0.010-0.060 



7-12 



0.015 



15-20 
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0.005-0.030 



0.02-0.05 



0.7-1.0 



0.7-1.0 



0.04 



0.010-0.060 



7-12 



0.015 



15-20 
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COMPOUND 



Inhibition of PDGF-R 
ceil-free Autophosphoryiation 
IC50 (jiM) 




0.02 



0.01 



0.030-0.070 
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WE CLAIM: 

5 1. A method of Inhibiting abnormal cell proliferation In a patient suffering 
from a disorder characterized by such proliferation comprising the 
administration thereto of an EGF and/or PDGF receptor inhibiting effective 
amount of a compound having a bis ring system wherein the first ring Is aryl or . 
heteroaryl and the second ring Is aryl. heteroaryl, cari>ocyclic or 
1 0 heterocarbocycllc and wherein said rings comprise either a substituted or 
unsubstltuted monocyclic ring containing 0 to about 2 hetero atoms, or a 
bicyclic ring containing 0 to about 4 hetero atoms, or a pharmaceutically 
acceptable salt thereof. 

15 2. A pharmaceutical composition for Inhibiting abnormal cell proliferation 
comprising, In admixture with a pharmaceutically acceptable carrier, a 
pharmaceutically effective amount of a compound according to claim 1 . 

3. A method according to claim 1 comprising administering to said patient 
20 a pharmaceutically effective amount of a pharmaceutical composition 
containing. In admixture with a pharmaceutically acceptable carrier, a 
compound, or a pharmaceutically acceptable salt thereof, of the formula: 




25 

wherein 

Ar I is a substituted or unsubstltuted mono- or bicyclic aryl or heteroaryl 
ring system of about 5 to about 12 atoms and where each monocyclic ring may 
contain 0 to about 3 hetero atoms, and each bicyclic ring may contain 0 to 
30 about 4 hetero atoms selected from N, O and S provided said hetero atoms are 
not vicinal oxygen and/or sulfur atoms and where the substituents may be 
located at any appropriate position of the ring system and are described by R.; 

Ar n may be as described for Ar I or it may also be saturated 
cari^ocycllc wherein said ring comprises either a substituted or unsubstltuted 
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monocyclrc ring containing 0 to about 2 hetero atoms, or a bicyclic ring 
containing 0 to about 4 hetero atoms: 

X is (CHRi)o-4 or (CHRi)m-Z-(CHRi)n: 

5 

ZisO.NR'.S.SOorSOz; 
m and n are 0-3 and m+naO-3; 

10 R substitution besides hydrogen independently includes alkyl. alkenyl. 

Dhenvl aralkyl. aralkenyl. hydroxy, alkoxy. aralkoxy. acyloxy. halo. ha^oalM. 
fmln m^o^and di-aMamino. acylamino. cari30xy. carbalkoxy carbara^oxy. 
LTalkoxyaM^ carbalkoxyaikenyl. amido. mono- and dialkylamido and N.N- 
cydoalkylamldo; 

15 

R and R together may also be keto; 
R, and R' are hydrogen or alkyl: or 
20 a pharmaceutlcally acceptable salt thereof. 



4 A phamiaceutical composition for Inhibiting cell proliferation compnsing, 
in admixture with a phamiaceutioally acceptable carrier, a phamiaceutioally 

25 effective amount of a compound according to daim 3. 

5 A method according to claim 3 where Ar I and Ar n are Independemly 
selected from phenyl, naphthyl. 2-{1H)pyridonyl, pyridyl. quinoUnyl. thienyl. 
1(2HHsoquinolonyl. indolyl. napthyridenyl. benzothiazolyl. qumoxahny , 

30 benzomwazolyi. quinoUnyl-N^xide. '»<'"'"°''"V^'^-°"''f ' ^J^^^^^'^ 
qulnoxannyl-N-oxlde, quinazonnyi-N-oxide, benzox^myl. phthatonyl o 
dnnoUnyl: and R Is selected from hydrogen, alkyl. alkoxy, hydroxy, halo or 
trifluoromethyl. 

35 6. A method according to Claim 5 where said compound is described by 
one of the following formulae: 




5 

7. 



A method according to claim 6 where said compound is of the formula 
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II j^-C^ 




where Arn IS thienyl. phenyl, pyrldyl. quinolinyl. Indob^I. furanyl. imidazolyl. 
2(1H).pyridonyl. 1 (2HHsoquinolonyl andthlazolyl and R Is hydrogen. 
5 loweralkyi, loweralkoxy, hydroxy or halo. 



method according to dalm 6 where said compound Is of the formula 



10 




15 



20 



9. A method according to claim 6 where said compound is of the fomiula 



10 A method accotding to daitn 6 where said compound is of the formula 



11. A method according to claim 7 where said compound is of the fomiula 



25 
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12. A method according to claim 6 where said compound is of the formula 




5 

1 3. A method according to claim 6 where said compound is of the formula 




10 

1 4. A method according to claim 6 where said compound is of the formula 




15 

1 5. A method according to claim 6 where said compound Is of the formula 




20 

1 6. A method according to claim 6 where said compound is of the formula 
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A method according to claln, 6 where said compound is of .he — 




A method according 

(R)m 



to claim 6 where said compound is of the formula 




A method accorcfing to C^m 6 where said compound is of the formula 

COO 

A method according to claim 6 whe« said compound is of the fonnuia 

COO 

A method acco^iing to claim 6 where said compound is of the formula 

CO"0 



A method 



according to claim 6 where said compound is of the formula 
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5 23. A method according to claim 6 where said compound is of the fomiula 




10 24. A method according to claim 6 where said compound Is of the formula 



(R)o.s (R)o-2 




15 25. A method according to claim 6 where said compound Is of the formula 



20 26. A method according to claim 1 where said compound 
administered is selected from the group consisting of 

3-(4-methoxyphenyl)-6,7-dimetho)(yquinoline; 

3-(thien-3-yl)-6,7-dimethoxyquinollne: 

3-(thien-3-yl)-7-methoxyquinoline; 
25 3-(4-methoxyphenyl)-6,7-dlmethoxyquinorine; 

3-(2-chlorothien-2-yl)-6,7-dimethoxyquinollne; 

3-(3-fluoro-4-methoxyphenyl)-6,7-dimethoxyqulnollne; 

2-(4-methoxyphenyl)-6,7-dimethoxyquinoxaHne; 
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3.(2-chlorothien-2-yl)-5.7-dimethoxyquinoline: 
2-phenyl-6.7-dimethylquinoxaline; 

2- (thien-3-yl)quinoxallne ; 

6 7-dimethyl-2-(thien-3-yl)-quinoxaIine; 
5 3-(4-methoxyphenyl)-6.7-dlmethoxyquinoline; 
3.(thien-3-yl)-6.7-dimethoxyquinoline; 

3- (thien-3-yl)-7-methoxyquinoline: 

3- (4-methoxyphenyl)-6.7-dimethoxyquinoline; 

3.(2-chlorothien-2.yl)-6.7-dimethoxyquinor.ne; 
0 3-3-fluoro-4-methoxyphenyl)-6.7-dimethoxyqu.nol.ne: 

2. (4-methoxyphenyI)-6.7-dimethoxyqulnoxaHne; 

3. (2.chlorothien-2.yl)-5.7-dimethoxyqulnoline; 
3.(thien-3-yl)-6.7-dimethylqulnoline; 

3.(1 -cyclopenM .enyl)-6.7-dimethoxyquinollne: 
1 5 3^yclopentyl-6.7-dlniethoxyquinoIine: 

4- {3-phenylpropyloxy)-6.7-dimethoxyqulnoline; 

3- {thiGn-3-yl)-6.7-dimethoxyquinoline-N-oxide; 
3.(2.chlorothiophen-5-yl)-5.7-dimethoxyqulnorme; 
3.(3-fluoro-4-methoxyphenyl)-6.7-dimethoxyqu.nol.ne: 

20 3-(3-fluorophenyl)-6.7-dimethoxyquinonne; 

4- (2-phenylethoxy)-6.7-dlmethoxyqulnoline; 
3-(4-niethoxyben2yloxy).6.7-dimethoxyqulnoline; 
2-(4.methoxyphenyl)-6.7-dimethoxyquinoxalme; 
2-(thien-3-yl)-6.7-dimethoxyquinoxaline; 

25 2-phenyl-6.7-dimethoxyquinoxaIine: 

6.7-dlmethyl-2-{thien-3-yl)-quinoxallne; 
2-phenyl-6.7-diethoxyquinoxaline; 

2- (3-thienyl)-6,7-diethoxyquinoxaline; 
2.(5-chloro-2-thienyI)-6,7-diethoxyquinoxallne; 

30 2-(5-chloro.2-thienyI).6.7-dimethoxyqulnoxaline; 

3- (3-fluoro-4.methoxyphenyl)-7-fluoroqulnollne: 

3-(thien-3-yl)-5.7-dimethylquinollne: 
3-(5-chlorothien-2-yl)-6.7-dimethylquinoline; 

3-(thien-3-yl)-6.7-difluoroquinoIine or 
35 3-(4-methoxyphyenyl)-7-methoxy-1-naphthalenol. 
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27. A method for the treatment of psoriasis in a patient suffering from such 
disorder comprising administering to said patient an effective anti-psoriatic 
composition according to claim 2. 

5 28. A method for the treatment of atherosclerosis in a patient suffering from 
such disorder comprising administering to said patient an effective anti- 
atherosclerotic composition according to claim 2. 

29. A method for the treatment of vascular reocclusion in a patient suffering 
10 from such disorder comprising administering to said patient an effective 

amount of a composition according to claim 2. 

30. A method according to dalm 29 where said disorder results from an 
angioplastic procedure. 

15 

31 . A compound selected from the group consisting of: 
3-(4-methoxyphenyl)-6,7-dimethoxyquinoline; 
3-(thlen-3-yl)-6,7-dimethoxyquinoline; 
3-(thien-3-yl)-7-methoxyquinoiine; 

20 3-(4-methoxyphenyl)-6,7-dimethoxyquinoline; 

3-(2-chlorothien-2-yl)-6,7-dlmethoxyqulnoline; 
3-(3-fluoro-4-methoxyphenyl)-6,7-dimethoxyquinoline: 

2- (4-methoxyphenyl)-6,7-dimethoxyquinoxaline; 

3- (2-chlorothlen-2-yl)-5,7-dimethoxyquinoline; 
25 3-(thien-3-yl)-6,7-dimethylqulnoline; 

3-(1 -cyclopent-1 -enyl)-6,7-dlmethoxyquinoline; 

3- cyciopentyl-6.7-dimethoxyquinoline; 

4- (3-phenylpropyloxy)-6,7-dimethoxyquinoiine; 
3-(thien-3-yl)-6,7-dimethoxyquinoline-N-oxide; 

30 3-(2-chlorothiophen-5-yl)-5,7-climethoxyquinoline; 

3-{3-f luoro-4-methoxyphenyl)-6,7-dimethoxyquinoline ; 

3- (3-fiuorophenyl)-6,7-dimethoxyquinoline; 

4- (2-phenylethoxy)-6,7-dimethoxyquinoline; 
3-(4-methoxybenzyloxy)-6,7-dimethoxyquinoline; 

35 2-(4-methoxyphenyl)-6,7-dlmethoxyquinoxallne; 
2-{thien-3-yl)-6,7-dimethoxyquinoxaline; 
2-phenyl-6,7-dimethoxyquinoxaline; 
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6.7-dimethyl-2-(thien-3-yl)-quinoxaline; 

2'phenyl-6.7-diethoxyquinoxaIine; 

2-(3-thienyI)-6.7-diethoxyquinoxarine: 

2- (5-chloro-2-thienyl)-6,7-diethoxyquinoxaline: 

2. (5^hloro.2.thlenyl)-6.7-dimethoxyquinoxalme; 

3. (3-fluorowi.methoxyphenyl)-7-fluoroquinoline; 

3- (thlen-3-yI)-5.7-dlmethyIqulnollne; 
3.{5^hlorothlen.2-yl)-6,7-dimethylqulnollne; 

3.{thien-3-yl)-6,7-difluoroquinoline or 
3-(4-methoxyphyenyI)-7-methoxy-1-naphthalenol. 

32. A pharmaceutical composUion wherein the active ingredient is selected 
from the compounds of Claim 31. 
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